The analysis of data from block designs arises in different fields. Various parametric and nonparametric procedures are available for analysis of such data. But analysis of such design with censored data has not been as widely studied.. In this paper we want to study the performance of few existing tests when some of the observations are right censored. Two different kinds of scores are used for this purpose. Results are obtained through simulation Discussion are made based on the obtained results. For few situations results are shown graphically for easy visual comparison.
INTRODUCTION
A problem frequently faced by applied statistician is the analysis of time to event data or censored data. Such type of data arises in a number of applied fields, such as medicine, life science, public health, epidemiology, engineering, economics, demography, agriculture, etc. The time to event data present themselves in different ways which create special problems in analyzing such data. The analysis of data from block designs, numerous nonparametric procedures are available. But the analysis when the data is subjected to censoring has not been as widely studied for block designs. Sampford and Taylor (1959) have investigated normal theory approaches to the problem when censoring exists. Patel (1975) developed a statistic for testing equality of treatment effects when there is one observation per cell that uses Gehan (1965) type scores. Woolson and Lachenbruch(1981) derived a class of linear rank tests under local power alternatives for the test of equal treatment effects in the one observation per cell case. Patel's test, as well as a test using logrank scores, are two special cases of this class. Test procedures for designs with more than one observation per cell have received little attention.
In this paper we have studied the performance of some tests that are used in block design analysis when some of the observation are right censored.
DESCRIPTION OF THE TEST:
Let us consider the procedures for testing no treatment effects in a randomized block design with t treatments, b blocks, and n observations in each cell. The observations are subject to right censoring. Using the notation given by Groggel,et.al(1987) ,we denote the true response variable of interest by Y ijk and C ijk denote the censoring time for the k th observation in the cell corresponding to treatment i and block j. Here, we assume C ijk are independent and their distribution does not depend on i when H 0 is true, and they are independent of the Y ijk . Let X ijk , which is the minimum of Y ijk and C ijk , be the observed value. Also define ijk
where I(A) is equal to one if event A occurs and zero otherwise. Denoting R ijk the rank of X ijk within block j, the logrank score for the ijk-th observation, L ijk , can be written as
Here, the summation term in L ijk is simply the number of uncensored observations less than or equal to X ijk divided by the inverse rank of X ijk within block j.
WOOLSON-LACHENBRUCH TYPE STATISTIC
Groggel et al(1987) obtain a test statistic for block design using the approach of Woolson and Lachenbruch(1981) when there is more than one observation in a cell. Derivation of test statistic may be as follows: Let S ijk denote the score ( Gehan or Logrank e.g. eq(1) or eq. 
exceeds the upper 100% cutoff point for a chi-square distribution. We denote T by TG when used Gehan scores and by TL when used logrank scores.
FRIEDMAN-TYPE STATISTIC BASED ON MACK-SKILLINGS TEST
Mack and Skillings(1980) developed a statistic based on rank for randomized block design when number of observations per cell. Replacing rank r ijk by scores S ijk as mentioned above, Groggel et. al develop a Friedman type statistic and the resulting statistic is given as
Where N = tbn. When we use Gehan score in FT it is denoted by FTG and when using logrank score it is denoted by FTL. This statistic has asymptotic chi-square distribution with t-1 degrees of freedom as b and /or n go to infinity. One minor drawback to this statistic is the fact that a number of ties in the S ijk can occur when there is a high percentage of censored observations within a block. Mid-ranks may be used to handle ties.
DESCRIPTION OF SIMULATION PROCEDURE
The goals of simulation are to (1) Investigate the power of the tests (2) Investigate how well each procedure controls the level of significance using the large sample approximations (3) Investigate how those block effects affect the performance of the tests Here we have used the uniform censoring distribution as like the Latta (1981) and Lee, Desu and Gehan (1975) .Designs with different combinations of t = treatment, b = number of blocks, and n = number of observations per cell were shown in respective tables.
For the k-th observation in the cell corresponding to treatment i and block j, we generated a true response value, Y ijk , from a distribution and compared it to a censoring time, C ijk , which was generated from a uniform distribution. The response values and censoring times were generated using subroutine RND in a COMPAQ Micro Computer and using the inverse integral transform for the exponential and Weibull deviates as given in Hahn and Shapiro(1967) . The observed value, X ijk , was set to be the minimum of Y ijk and C ijk and the censoring indicator, d ijk , is one if X ijk = Y ijk and zero otherwise.
Response values were generated from the exponential distribution with parameter w ijk and Weibull distribution with shape parameter equal to 4 and scale parameter w ij . The treatment effects, i  , i =1,. . ., t, were used to modify the distribution parameter w ij . The value of i  were indicated in the tables.
The block effect was a shift in the response distribution parameter so that for this situation w ij = The appropriate values of M are 3.9207 for exponential and 3.9207 for Weibull. Every configuration in the study was replicated 10000 times and the proportion of rejections of null hypothesis was recorded using  = .10, .05 and .01 and the appropriate chi-square or F distribution. Each experiment was also performed without censoring so the effects of the censoring could be observed.
http://journals.uob.edu.bh Table 1 contains the results of simulation under exponential distribution. From the table we see that all the tests control the theoretical level of significance. Only Mack-Skillings statistics seems to be conservative in some situations for both the scores. From the table 5(a,b)and 6(a,b) we have seen that in presence of block effects , power of all the tests statistics decreases for the both type of scores .But overall performance regarding two tests remain almost same .That is ,the conclusion obtain in the above (the Table 2 and Table 4 ) also valid in this situation.
RESULTS AND DISCUSSION

SUMMARY
From the simulation study we have the found the following: 
